We investigate the possibilities of studying new physics in various processes of t-quark production using kinematical distributions of the secondary lepton coming from decay of t quarks. We show that the angular distributions of the secondary lepton are insensitive to the anomalous tbW vertex and hence are pure probes of new physics in a generic process of t-quark production. The effects of t polarization on the distributions of the decay lepton are demonstrated for top-pair production process at a γγ-collider mediated by a heavy Higgs boson.
Introduction
As a result of the large mass of top quark and the consequent large coupling to the longitudinal component of the W boson, it decays prior to hadronization. Hence, the spin of the decaying top quark leaves its imprint on the kinematical distributions of the decay products: the W boson and the b quark. Possible new physics of electro-weak symmetry breaking (EWSB) may alter t quark coupling with the W boson leading to changed decay width and distributions. Further, new physics may also appear in its production process potentially affecting kinematical distributions and possibly polarization. The simultaneous presence of new physics both in production and decay processes of top quark may complicate the analysis and it may become difficult to probe new physics couplings of top quark. However, if one can construct observables that are sensitive to production and decay mechanism independent of each other, the analysis can be greatly simplified. It has been shown that the angular distribution of the leptons from the decay of top quark is insensitive to the anomalous tbW coupling in the 2 → 2 processes of top quark production [1] and also for a general process [2] . Here we extend the result by relaxing the approximations used in the earlier analysis, for a general 2 → n process [3] .
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Anomalous tbW interaction and lepton distribution
We treat the tbW vertex in a model independent way by parameterizing it as
For the SM we have f 1L = 1 and the anomalous couplings
Further we note that the contribution from f 1R and f 2L is proportional to m b and will be absent in the vanishing m b limit. To show the decoupling of lepton angular distribution from anomalous top coupling we assume 1. t-quark is on-shell, i.e. using narrow-width approximation for top quark and 2. anomalous couplings f 1R , f 2R and f 2L are small, we retain terms linear in them.
Using narrow-width approximation for top quark we can write the matrix element square as
